
 

  
  
 

 
31 January, 1994. 
 
Dr. William Kemper 
7363 West 26 Place 
Denver, CO 80215 
 
Dear Dr. Kemper; 

As promised in my letter to you, dated January 6, we have started to 
work on the questions that you submitted to the Health Advisory Panel. Your 
questions are listed below, and we would appreciate you checking them to see 
that they have been copied correctly. In some cases the text has been modified 
slightly for clarity. Could you please expand on question 23, I am not sure 
what your question is addressing. The numbers in the list refer to the original 
numbering on your handwritten list, and are no longer in sequential order. 
The questions have been reordered to reflect the different topic area that they 
address, and in some cases a response has already been provided. We hope to 
be able to address a number of these questions directly at the next Health 
Advisory Panel meeting in March, in the public forum. Other questions will 
require more research before any answers can be provided. Once again, I very 
much appreciate your interest in the study. 
 
Yours sincerely, 

 
John E. Till, Ph.D. 
President 
 
enc. List of questions 
 
Copy to:  RAC Team 
   Dr. Morin, CDH 
 



 

  
 

 



 

  
  
 

 

 
 



 

  
 

 

 
 



 

  
  
 

 
 



 

  
 

 
18. I would like more evaluation of the ’65 glove box drain fire and the ’64 Pu, 
CCl4 explosion. 
Action: Kathleen Meyer 
Status:    In hand. 
     Complete. 
 
8. I’d like to know more abut the 5/1/81 haystack fire. Was the fireman’s health 
subsequently OK? 
Action: Terrol Winsor 
Comment: EIN Newsletter Fall ’93 contains an article on this. 
Status:    In hand. 
     Complete. 
 
19. What were the Sr & Co levels in the soil? Can these be accounted for by 
world wide fallout? Or, are these an indication of criticality at RFP? 
Action: Terrol Winsor and Duane Schmidt (Sue Rope) 
Status:    In hand. 
     Complete. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  
  
 

 
RESPONSE TO QUESTION #11 FROM W.A. KEMPER REGARDING 
ACTINIDE CONCENTRATIONS IN CATTLE GRAZING NEAR THE 

ROCKY FLATS PLANT 
 

Susan K. Rope 
Environmental Perspectives, Inc. 

Member of Radiological Assessments Corporation Research Team 
10 March, 1994. 

 
Restated question: 
 

“It has been stated (EIN Newsletter Fall ‘93) that the Am 
concentration in bovine tissue of cattle grazing near RFP was 1/4 to 
1/2 that of Pu239. Considering that the ratio of Am to Pu in weapons 
material is so low, how is it that Am is this high? Is the concentration 
in grams or Ci? Is Am retained more in tissue than Pu? The same 
report gives .77 pCi/g of U238 in the soil. This seems extremely high 
considering that U238 is not very active. Please comment.” 

 
I have reviewed both the Environmental Information Network (EIN) article 

and the report upon which it was based (Smith and Black 1975). These 
observations have been prepared to provide a timely response to Dr. Kemper’s 
question, but should not be viewed as the final word from the RAC team on these 
important points.  

The Smith and Black report had previously been identified for review under 
Task 4 of Phase II (Evaluation of Historical Environmental Data) of the Rocky 
Flats Dose Reconstruction Project. Although the sample sizes were small (ten 
animals from Rocky Flats), the study contains important information about 
measured radioactive forms of Pu, Am, Sr, H, and U in grazing cattle near the 
RFP (see Figure 1 for location). Concentrations are compared with those measured 
in cattle from Nevada, both near and distant to the Nevada Test Site (Figure 2). 
The study is also of interest for the dose reconstruction because the monitoring 
was performed by an agency (EPA) which is independent of the RFP contractor or 
the DOE.  

Many of the statements in the EIN article are reported directly from the 
Smith and Black report, although the context and emphasis placed on certain 
statements perhaps attributes more significance to the results than is justified by 
the data. I will not critique the EIN article, but rather address the questions 
raised by Dr. Kemper. I will also add some conclusions of my own on the 
significance of the results. 

First, let’s examine the quoted 238U  concentration in soil. Smith and Black 
cite another source  (Huffman 1974)  for the concentration of 0.77 pCi/g 238U in 
soil within an arc of 5 miles from the Rocky Flats Plant, and state that the 



 

  
 

concentration is about three times the worldwide average of 0.25 pCi/g (Welford 
and Baird 1967). However, the authors also point out that a relatively high 
natural uranium content is found in soil from the eastern slope of the Colorado 
Rockies.  
 The 238U concentration of 0.77 pCi/g in surface soil is consistent with a 
background concentration. Myrick et al. (1983) report a nationwide average of 
238U in surface soil of 1.0 pCi/g. The range of values measured in 32 background 
samples from Colorado was 0.47–3.0 pCi/g 238U with an arithmetic mean value of 
1.2 and a standard deviation of 0.91. The geometric mean concentration was also 
1.2 pCi/g 238U with a geometric standard deviation of 1.4.  
 Secondly, the reported results of actinide concentrations in the tissues of the 
cattle were examined. As is the case with many studies of radioactivity in the 
environment, the concentrations measured were quite low, and statistical 
interpretations are problematic. The analytical laboratory reported their results in 
units of activity of each isotope per gram of ash. These original analytical data are 
reproduced in the Appendices of Smith and Black (1983), and have been copied to 
Dr. Kemper with this review for his direct examination. Smith and Black convert 
the concentrations to activity per gram of fresh weight based on the percent ash 
figures provided by the laboratory for each tissue. 
 The statement in the EIN article that americium concentrations were about 
“1/4 to 1/2 of the plutonium–239 concentrations in the same tissues” is excerpted 
verbatim from the Smith and Black report. The comparison is based on activity 
concentrations (i.e. pCi isotope/kg tissue), not mass concentrations (i.e. pg 
isotope/kg tissue).  
 As a general rule, americium is slightly more biologically mobile than Pu, but 
both are relatively immobile. For example, the root uptake of Am into plants has 
been stated to be about 10 times higher than for Pu (Linsley et al. 1979; Garten 
1978). However, soil-to-plant concentration ratios for uptake of plutonium are very 
low — ranging from 1 ¥  10–6 to 2.5 ¥  10–4 (wet vegetation/dry soil), based on 
radioisotope experiments in plants grown in controlled environments (ATSDR 
1990). Contamination of exterior plant surfaces might be expected to be relatively 
the same for Pu and Am, and can be 100 to 1000 times more than that resulting 
from root uptake (Romney et al. 1976). Following exposure to the same activity 
concentration in air, the activity concentration in cow’s meat is predicted to be 2.4 
times higher for Am than Pu (CEC 1979).  
 Next, I would like to address the comment, “Considering that the ratio of Am 
to Pu in weapons material is so low, how is it that Am is this high?” Nuclear 
weapons testing, which is the largest source of plutonium in the environment, has 
resulted in environmental contamination with 241Pu as well as 240Pu and 239Pu. 
The Pu/Am ratio would be expected to vary depending on the amount of 241Am 
ingrowth from the parent 241Pu, which has a 14.4-yr half-life.  
 Insight into the magnitude of this ratio in the environment in the mid-1970s is 
gained from an article by Romney et al. (1976), who examined the ratio of 



 

  
  
 

239,240Pu to 241Am in vegetation in ten areas affected by fallout from the Nevada 
Test Site (NTS) and the Tonapah Test Range (TTR), (Figure 2). The nuclear tests 
of interest to these study areas occurred in 1954–1957 at the NTS and in 1963 at 
the TTR. The Pu/Am ratio was “reasonably constant for vegetation samples 
collected from a given fallout area. This ratio, however, varied among separate test 
events primarily as the result of differences in the ingrowth of 241Am within the 
aged source materials.” (Romney et al. 1976). The mean 239,240Pu/241Am ratio in 
vegetation ranged from 4 to 12 at the NTS areas and from 12 to 17 at the TTR.. 
The 239,240Pu/241Am ratio was 2–4 in the cattle tissues reported by Smith and 
Black. This somewhat lower ratio in the tissues might be due to the greater 
biological availability of Am relative to Pu. The magnitude of this ratio in the 
Rocky Flats area over time, as well as other data from biological monitoring 
programs, will be investigated more thoroughly as progress on Task 4 of the RF 
Dose Reconstruction Project continues.  
 I would like to finish my comments with some observations about the 
significance of the measured concentrations. Based on the authors’ description of 
the sampling sites, it would be logical for the cattle obtained from the Searchlight 
and Reno to be relatively low (the Searchlight herd grazes on a range “which has 
been exposed only to worldwide fallout and the natural radioactivity of its soil”), 
and for the Rollercoaster and NTS herds to be relatively high. This appears to be 
the case (see Figure 3). Concentrations of plutonium in Rocky Flats cattle fall 
somewhere in the middle of the groups for all tissues (Figure 3). The authors 
conclude that “the data do suggest that the Rocky Flats cattle had a higher 
exposure to plutonium than the cattle from the Reno or Searchlight areas 
(background groups), and that this exposure was within the range of exposure of 
cattle on and around the NTS.” The authors state that “the levels of both uranium 
and plutonium-239 found in the cattle are similar to those found in the general 
U.S. populations from fallout,” and illustrate this fact for Pu in Figure 4 of their 
report.  
 I did a quick dose calculation for a person consuming meat from cattle grazing 
east of Rocky Flats. The ingestion dose factors I used were those selected by 
ChemRisk (1993) for Phase I. The committed effective dose equivalent from 
consuming 1/2 pound of meat per day containing the maximum measured 
concentrations of 239Pu and 241Am was computed to be 0.02–0.03 mrem following 
1-yr's ingestion. The calculation based on the geometric average measured 
concentrations was a factor of 10 less (0.002–0.003 mrem). Over 90% of the 
calculated dose is contributed by americium, and less than 10% from plutonium. 
Some fraction of this total dose is actually due to globally dispersed fallout and not 
Rocky Flats. There were no data reported for uranium in the muscle tissue, but 
relative concentrations for other tissues suggests that U would contribute a higher 
dose than Pu or Am. This quick calculation supports the finding in Phase I that 
radiation doses from Rocky Flats-released materials via ingestion pathways would 
have been very small. 
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Concerns Raised by EIN and Others to the Page 9 
Rocky Flats Dose Reconstruction Project  

 
 
Source: letter to Normie Morin 
Status: Paula Elofson-Gardine and Susan Hurst informed Terrol Winsor that 
they can direct RAC to an individual who was involved in the repackaging of the 
ash. 
Action: Terrol to obtain further information. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  
 



 

  
  
 

 
Version 3, 6/4/94 

 
Responses to Questions from William Kemper Concerning 

the Rocky Flats Dose Reconstruction Project. 
 
 

Compiled by Radiological Assessments Corporation 
 
 

The following questions from William Kemper were submitted to the Health 
Advisory Panel and passed on to Radiological Assessments Corporation 
(RAC) via Normie Morin of the Colorado Department of Health (CDH), 
during the December 1993 Health Advisory Panel meeting. The question 
numbers in the list refer to the original numbering in William Kemper’s 
handwritten list. However, the questions have been reordered according to 
the different topic areas that they address. At RAC’s request William Kemper 
expanded upon a number of the questions to clarify the issues of concern in a 
letter dated February 10, 1994. These changes have been incorporated into 
the list below.  
 
Questions to CDH 
3. Can CDH make a listing of number of cases (not deaths) of childhood 
leukemia and thyroid cancer per 100,000 population in Denver, Jefferson, 
Adams, and Boulder counties and the cities of Evergreen, Golden, Lakewood, 
Wheatridge, Westminster, North Glen, Arvada, Broomfield, Louisville, 
Lafayette, Loveland, Greeley, Fort Collins by year 1940 to present? 
• CDH response distributed at the March 1994 Health Advisory Panel 
meeting. 
Status: ❐ Complete. 

 
4. The following question arises perhaps too late, but would the money 
being spent on the two HAP contractor studies - Chem Risk and RAC be 
better spent on other aspects of cleanup that affect the future rather than 
look back on the past? 
• CDH response distributed at the March 1994 Health Advisory Panel 
meeting. 
Status: ❐ Complete. 
 
Technical Questions 
1. How does the toxicity of 235U compare with that of 239Pu? Is it the same 
on a per Ci basis? If so, since the 1/2 life 239Pu is 2.4 x 104 yr and 235U is 7 x 

108 yr, on a per gram basis 239Pu it would be about 3 x 104 times as toxic. 



 

  
 

Are 235U and 239Pu absorbed to the same extent by the body, once ingested? 
Are their biological residence times in the body the same? [Part A] 
The Task 3 & 4 reports suggest 235U was used for weapons almost to the 
extent of 239Pu up until 1962 (See p. 68 Task 3 & 4). Were all bomb triggers 
fabricated at RFP after 1962 Pu? Was any 235U in path of ’57 or ’69 fires? Is 
any in ductworks or filters? Apparently some were in the oils on Pad 903 
(p.68 Task 3 & 4). Is there any in sediment of Standley Lake or Great 
Western Reservoir? If the answer to the 2nd question is yes, and results of 
analyses for Pu that we are given are Ci of both 235U and 239Pu, I suppose 
remainder of above questions are not really needed. 
The question on the composition of the triggers after 1962 may be classified, 
but if the triggers after 1962 were not 100% Pu, there must have been 
continued use of U after 1962. [Part B] 
Action: Paul Voillequé.  

• Part A: There are several comparisons that can be made. First, consider 
the most “insoluble” aerosol forms, which are termed Class Y compounds 
by the International Commission on Radiological Protection (ICRP). Such 
aerosols have deep lung clearance times that are on the order of years. The 
dose conversion factor (DCF) for 235U is less than half that for 239Pu, 1.2 
x 105 versus 3.1 x 105 mrem per µCi inhaled. Both values assume an 
aerosol with an activity median aerodynamic diameter of 1µm. For 
somewhat more soluble compounds, those termed class W (for clearance 
times of weeks), and the same aerosol size distribution, the DCF for 235U 
is 6.7 x 103 mrem per µCi inhaled and that for 239Pu is 4.4 x 105 mrem 
per µCi inhaled. Some uranium but no plutonium, compounds are 
considered Class D (for days), the most rapidly cleared category. For the 
same particle size distribution, the DCF for Class D 235U is even lower, 
2.5 x 103 mrem per µCi inhaled. 
 
 For ingested activity, uptake from the gut is typically greater for uranium 
compounds than for those of plutonium. The highest adult uptake fraction 
for uranium is taken to be 0.05, while that for unknown forms of 
plutonium in the environment is 0.001. The DCF for 235U is 2.5 x 102 that 
for 239Pu is 3.6 x 103 mrem per µCi ingested. 
 
 All of the above comparisons of dose factors are for adults because age-
dependent values are not yet available for uranium. The DCFs for 235U 
were taked from ICRP Publication 30, Limits for Intakes of Radionuclides 
by Workers (1979), while those for 239Pu were taken from ICRP 
Publication 56, Age-Dependent Doses to Members of the Public from 
Intake of Radionuclides: Part 1 (1989). A future publication updating and 



 

  
  
 

expanding the models for uranium may well change the DCFs for U. The 
DCFs for ingestion reflect uptake from the gut, distribution in body 
tissues, and retention in those tissues. While, as noted, uptake of uranium 
is generally higher, smaller fractions are fixed in tissues, and retention 
times are shorter than those for plutonium. Gut uptake for material 
cleared from the respiratory tract, its subsequent distribution in tissues, 
and tissues-specific retention times are also modeled in the derivation of 
DCFs for inhalation that were listed above.  

 
Part B: To address the overall concern first, there was continued usage of 
uranium after 1962. This is shown in the effluent data (see, for example, 
Table B-7 of the Task 5 report). Most of the uranium released was 238U. 
The DCFs for 238U are about 10% greater than those for 235U. It should 
be further noted that the DCFs for all the uranium isotopes of interest 
(233U,234U,235U,236U, and 238U) are all within about 10% of the value 
for 235U. The DCFs for the alpha-emitting isotopes of plutonium are also 
tightly grouped and the values for 239Pu given above are representative of 
Rocky Flats plutonium. 
 
I do not have the answer to the bomb trigger question, but it is clear that 
uranium releases continued beyond 1962. 
 
To the best of my knowledge, there was no uranium involved in the fires in 
1957 or 1969; both occurred in plutonium facilities. There is no doubt some 
uranium in ductwork and in filters in buildings that processed uranium, 
although I have  not seen any quantitative estimates. 
 
 Because uranium has been released routinely over many years of 
operation, one could expect some increase in the uranium concentrations 
at downwind locations. However, whether the uranium is observable in 
sediment cores depends upon both uranium chemistry and whether any 
deposit increase can be distinguished from the background uranium 
activity already present. A further assessment will be made when all the 
core data have been compiled. 

Status: ❐ Complete.  
 
2. What is the solubility of the oxides of Pu (which oxide is most stable in 
the sediment?) in water in the temperature range 32û– 85ûF and pH 4.5-8? 
What is max (85ûF, 4.5pH)? What other factors can affect solubility, Ca 
content? 
Action: Helen Grogan  

• There are many factors that will determine the concentration of 
plutonium in water. Among these is its solubility under the particular 



 

  
 

chemical conditions of the groundwater, including, for example, the pH, 
redox potential, salinity, temperature, carbonate concentration and the 
presence of complexing ligands. Pu may subsequently be removed from 
solution by other mechanisms such as sorption onto solid surfaces or by 
colloid formation or sorption onto pre-existing colloids. 
Allard (1982) reports that natural waters contain a number of 
complexing agents such as OH– (pH 4-10), HCO3– —CO32– (0.3-8mM), 

H2PO42– —PO43– (<0.001 mM), F– (0.003-0.2 mM), SO42– (0.01-1.0 

mM) and Cl– (0.05-5 mM)  (the expected concentration ranges for non-
saline waters are given in parentheses). Moreover, most waters contain 
organic complexing agents of natural origin (humic acids, fulvic acids, 
etc.) and possibly also of human origin (e.g. various carboxylic acids). 
All these complexing agents have to be considered when assessing 
plutonium speciation and solubility. Although data are scarce organic 
matter such as humic and fulvic acids can have an important effect on 
speciation and complex formation for actinides such as Pu. 
Considering inorganic systems only, the behavior of plutonium in 
environmental waters is almost entirely dominated by hydroxide and 
carbonate complexation. Under oxidizing conditions the solubility 
limiting species is PuO2(s), with Pu(OH)4 as the dominating species in 
solution at pH 6–9. The solubility of Pu(OH)4 over this pH range is 
~10–10.5 M (K.Andersson, 1992). At pH below 5-6 the pentavalent 
PuO2 would be the major species down to pH 4 where Pu3+ would 
dominate (Allard, 1982). 
Under reducing conditions the solubility limiting species would be 
Pu2(CO3)3(s) below pH 7–8 and PuO2 (s) at high pH. Trivalent species 

would dominate in the intermediate pH range 6 to ~7.3, then PuCO3+ 
to pH ~7.8, and above this pH Pu(OH)4 (K.Andersson, 1992). Thus, 
plutonium could in fact exhibit any of the oxidation states III, IV or V 
in solution under environmental conditions. This does not consider the 
effects of organics, which may possibly significantly affect the 
speciation at high concentrations and low pH. The solubility of all the 
actinides, except possibly of plutonium under oxic conditions, is 
enhanced by the presence of carbonate, often by several orders of 
magnitude. The above calculations are at a temperature of 77°F (25°C). 
A temperature shift to 167°F (75°C) tends to decrease solubility under 
reducing conditions at low pH values and yields a solubility increase for 
all other conditions. 
Thus, under oxidizing conditions the oxidation states Pu(IV) (or Pu(V) 
would dominate at environmental pH; under reducing conditions the 
oxidation states Pu(III) (lower pH values) and (IV) are expected to 
dominate.  



 

  
  
 

According to D.M. Nelson, R.P. Larson and W.R. Penrose (1983), the 
reduced Pu(III,IV) prevails over the oxidized ones (Pu(V,VI)) in waters 
with a high dissolved organic carbon (more than a few mg/L). Low 
particle densities also favor the reduced forms. Adsorption to natural 
particles is mainly by these reduced forms. The solubility of Pu is 
higher in waters with higher colloidal organic carbon content.  
Experiments on the oxidation state of Pu in terrestrial soils from the 
UK have shown that Pu(III) or Pu(IV) is predominant, and Pu(V) and 
Pu(VI) were undetectable. This was attributed to the reducing ability of 
the organic component of the soil. The organic material held most (50-
70%) of the plutonium whilst the remainder was associated with the 
sesqueoxides and residual fractions (Livens, F.R., Baxter, M.S. and 
Allen, S.E., 1985.). 
The mechanism for the sorption of hydrolyzed actinides on solid 
surfaces can be considered as a physical adsorption process, relatively 
unaffected by the ionic strength, nuclide concentration (below the 
solubility product) and ion exchange capacity of the solid, and also 
without any pronounced temperature dependence. 
 
It is clear that determining plutonium speciation and solubility in the 
natural environment is a complex issue that requires knowledge of a 
large number of different variables.  

Status: ❐ Complete.  
 
7. I realize this is unlikely, but is there a possibility of making PuF6 in the 
refining of Pu by fluoridation? What I am concerned about here is that PuF6 
is, I presume, a gas or liquid with high vapor pressure like UF6 and might 
escape. 
Action: Paul Voillequé/Neils Schonbeck 
• There is no evidence in process descriptions that PuF6 is ever produced 
at Rocky Flats. The plutonium undergoing fluorination is in the +4 valence 
state. Unwanted production of the PuF3 is avoided by process design. PuF6 
has a molecular weight of 355.99 and is described as a reddish brown 
crystalline substance with a melting point of 50.75°C and a boiling point of 
62.3°C. 
Status:  Complete.  
 
23. How does water in a Pu fire, or in a Pu storage area, increase the 
criticality risk? It is stated that firemen were cautioned not to use water to 
extinguish the Pu fire. 
Action:  Neils Schonbeck 
• Water is a neutron moderator and reflector and may reduce the amount 
of fissile material required to achieve a criticality, other geometrical factors 
being equal. Water may also transport fissile material (as it flows by gravity) 



 

  
 

to a confined space. Accumulation of fissile material in such a space could 
result in a criticality. 
Status: ❐ Complete.  
 
29. It might be worth investigating the particle size of PuO2 from burning 
Pu. Is there a most likely particle size? If so, knowledge of what it is would 
help in fallout studies.  
Action: Paul Voillequé 
Status: ❐ This issue will be addressed in RAC's reconstruction of the 1957 
fire.  
 
5. How do you assess the tritium hazard? What are the published limits or 
standards for tritium in drinking water? In air? I realize tritium has a short 
half life and residence time in the body, but I'd like to see some evaluation of 
tritium hazards. Perhaps this is somewhere in reports - If so, where? 
Action: Bob Meyer 
Status: ❐ Complete. See response to question 6.  
 
6. In the proposed thermal stabilization of Pu, what if, as in the past, the Pu 
is contaminated with tritium? Enough to give a hazardous emission of 
tritiated water? 
Action: Bob Meyer 
Response to questions 5 and 6: 
• For several reasons, tritium is one of the least hazardous of the 
radionuclides per unit activity, with a relatively high allowable human 
intake. Tritium distributes uniformly in body fluids, not concentrating in any 
tissue, and the tritium decay produces a very low energy beta particle. For 
comparison, plutonium is one of the most hazardous radionuclides, with a 
relatively low allowable intake. Plutonium selectively deposits in small 
volumes in the body, and emits an energetic alpha particle. Radiation dose 
and risk are strongly related to these factors, and the annual intake limit for 
tritium in water vapor is roughly 13 million times higher than that for 
plutonium. 
 
From Federal Guidance Report No. 11, “Limiting Values of Radionuclide 
Intake and Air Concentration, and Dose Conversion Factors for Inhalation, 
Submersion, and Ingestion, 1988: 

Tritium in water vapor, annual limit for inhalation intake, 8x104 µCi; 

Plutonium 239, annual limit for inhalation intake: 6x10-3 µCi. 
 
According to the records RAC has reviewed, Rocky Flats acquired additional 
instrumentation, and modified their receipt inspection procedures, after a 
previous incident involving tritium-contaminated weapons material caused 
offsite contamination discovered by the Colorado Department of Health. 



 

  
  
 

Tritium should not be processed at the RFP; these modifications should have 
reduced the likelihood of tritium being released if significant quantities are 
inadvertently received again. The relatively low hazard of tritium per unit 
activity, combined with these specific procedures to prevent inadvertent 
processing, reduce the potential hazard of tritium at Rocky Flats to very low 
levels, in our opinion. 
Status: ❐ Complete. 
 
11. It has been stated (EIN Newsletter Fall ’93) that the Am concentration in 
bovine tissue of cattle grazing near RFP was 1/4 to 1/2 that of Pu239. 
Considering that the ratio of Am to Pu in weapons material is so low, how is 
it that Am is this high? Is the concentration in grams or Ci? Is Am retained 
more in tissue than Pu? The same report gives .77 pCi/g of U238 in the soil. 
This seems extremely high considering that U238 is not very active. Please 
comment. 
Action: Sue Rope. Response distributed at the March 1994 Health Advisory 
Panel meeting. 
Status: ❐ Complete.  

 
12. How is byproduct Am stored at RFP? 
Action: Helen Grogan 

• Byproduct americium is not stored at RFP. It is purified onsite and 
then shipped to Oak Ridge where it is sold to a private industry. The 
major proportion of the americium is used in the production of smoke 
detectors. 

Status: ❐ Complete.  
 
20. Tasks 3 & 4 Report, p. 70 Fig 3–12 shows Am residues after '67 prepared 
for burial. Where was the Am buried? 
Action: Helen Grogan/Paul Voillequé 

• Significant quantities of solid waste contaminated with plutonium and 
americium isotopes were shipped to the Idaho National Engineering 
Laboratory (INEL) for burial. Approximately 48,000 curies of 241Am 
were buried at the INEL. Burial of Rocky Flats transuranic wastes was 
halted in 1970. The 241Am content of wastes stored at the INEL 
exceeds 130,000 Ci. 

Status: ❐ Complete. 
 
15. Do we have a summary of the Church Litigation claims and assertions? 
These are not in Task 3 & 4 report p. 30 and 31. Was the Church claim in 
reference to the '57 fire? 
Action: Kathleen Meyer 

• RAC has access to documents gathered by both the plaintiffs and the 
defendants in the Church litigation, and is aware of the major claims 



 

  
 

and assertions made by the plaintiffs. In May 1975, a lawsuit was filed 
against Rockwell International Corporation, Dow Chemical Company, 
and the United States of America by the Church (McKay) plaintiffs and 
Great Western Venture partnership. The plaintiffs owned 
approximately 2,000 acres of land to the west, south and east of the 
Rocky Flats Plant (RFP). They contended that their lands had been 
damaged by releases of plutonium and other radioactive materials from 
the RFP. As a result of this litigation, several sources and collections of 
documents were developed by both the plaintiffs and defendants. 
At the RFP, a legal file was established with a large variety of 
documents related to environmental issues gathered. The resulting 
Legal/Environmental File covered the time period 1952 to about 1978, 
and contains over 20,000 documents. This latter file was used 
extensively by ChemRisk in completing Phase I of the project. 
For the plaintiffs, over 500 pages of pre-trial statements for the 
Church-McKay Litigation were prepared (Fairfield and Woods 1978). 
These include: 
 

→Volume 1 – General Introduction, purpose of the site, types and 
quantities of materials used, introduction to negligence, and considerations 
in selecting the Rocky Flats site;  
→Volume II – Waste Management; description of the types, quantities and 
handling of radioactive waste with a description of the outside storage 
areas and pads, trenches and ponds.  
→Volume III – Fires, Monitoring and Disclosure highlighting the 1957 and 
1969 fires; and  
→Volume IV – List of Exhibits on topics such as the history of RFP, 
hazardous materials, site selection, waste management, ventilation 
systems, soil contamination and environmental monitoring.  

  
 The pre-trial statements have an extensive section on the 1957 fire, the 
1969 fire and other fires and events onsite. RAC has copies of the complete 
set of the plaintiffs statements, and have used them, especially the exhibit 
list, in tracking down original source documents that are relevant to the 
project. In addition, we have accessed the Legal/Environmental database 
onsite to ensure that we are knowledgeable about all aspects of this 
litigation.  

 
References 
Fairfield and Woods. The Pre-Trial Statements of the Plaintiffs. U.S. District 

Court for the District of Colorado. 1978. 
Status: ❐ Complete. 
 



 

  
  
 

16. I have been told Harvey Nichols has some information that is of consequence, 
but is not recorded. 
Action: Paul Voillequé 
Status: ❐ In progress.  
 

 21. Are ponds B and solar ponds lined with plastic? 
Action: Kathleen Meyer 
• The solar evaporation ponds onsite were initially asphalt-lined, while the 

holding ponds (A, B and C series) were unlined. The holding ponds or on-
channel reservoirs were constructed during the 1950s to the 1970s as dry 
gullies with earthen dams where liquids would evaporate or seep into the 
ground. Through the early 1970s, there were three ponds on Walnut Creek (A 
series), four ponds in sequence on South Walnut Creek (B series), and Pond C-1 
on Woman Creek.  Additional ponds were constructed on all three creeks in the 
mid-1970s and 1980s, and their overall flow patterns were changed.  

 The first solar "water-tight evaporation pond" was put into service on August 
31, 1956 to store and evaporate low-level radioactive process water containing 
high concentrations of nitrates and treated acidic wastes (Farrell and Ryan 
1957). It had a surface area of 3 acres and a working capacity of 15 acre-feet. 
Up to that time, half of the decontaminated liquids went to the  B "holding 
pond" in which seepage and infiltration of liquids would occur. The asphalt 
evaporation pond was constructed to prevent seepage or infiltration of liquids 
with higher contaminant levels. The five solar evaporation ponds: 207A (3 
acres), 207B series (north, center, south, 1 acre each). and 207C (1 acre) have 
been used from the late 1950s until 1986. Pond 207C stores low-level 
radioactive liquid process wastes prior to evaporation, treatment and 
solidification in Building 374. The resulting sludge and sediments from 207A 
and B were removed periodically and disposed at the Nevada Test Site.  

 As technology improved through the 1960s and 1970s, the solar evaporation 
ponds were relined with various upgraded materials; however, leakage from 
the ponds into the soil and groundwater was detected. Interceptor trenches 
were installed in 1971 to collect and recycle groundwater contaminated by the 
ponds and to prevent natural seepage and pond leakage from entering North 
Walnut Creek. Only 207B north solar evaporation pond received contaminated 
water from interceptor system in 1992 (EG&G 1992). 

 Further information on the uses of both the unlined earthen ponds, and the 
solar evaporation ponds in the processing of liquid waste at Rocky Flats can be 
found in the RAC Progress Report for Task 4, Evaluation of Historical 
Environmental Data, issued in December 1993. The processes for treating 
liquid wastes at the Rocky Flats Plant have been fairly simple, and have 
changed relatively little over the years. Buildings 774 and 374 are the primary 
waste processing facilities onsite for handling liquid process wastes. Building 
774 was built in 1952 to support Building 771 by treating its radioactive 
aqueous waste. Normal effluents included radioactive and/or chemical-



 

  
 

contaminated liquids generated in several process areas, laboratories, 
laundries and decontamination areas. Effluents were collected at or near their 
points of origin, analyzed  and categorized.  

 Liquid wastes meeting the drinking water standards were stored in the unlined 
earthen ponds (B ponds), while wastes meeting the radioactive contaminant 
standards for onsite storage, but not meeting the drinking water standards for 
the chemical contaminants were stored in the asphalt-lined solar evaporation 
ponds, or, after 1982, transferred to Building 374. Subsequently, the Building 
374 waste was discharged to the solar evaporation ponds, or to the "B" series of 
holding ponds and finally to the Great Western Reservoir. Although an 
evaporator was installed and operated in 774 from 1965 to 1979 to treat the 
liquids that had accumulated in the solar evaporation ponds, its limited 
capacity never did eliminate the need for the ponds.  

References 
Farrell, L.C. and  E.S. Ryan. Revisions to Portion of Unclassified Document NYO 

7830 Pertaining to Rocky Flats Plant Waste Disposal Operations Based on 
Fiscal Year 1957 Data. Waste Disposal Co-ordination Group. The Dow 
Chemical Company. pp 127, 130, 131, 133, 134, 136, and 137. no date. but 
assume 1957. (EG&G 1600637) 

Owen, J.B. and L.M. Steward. A Historical Summation of Environmental 
Incidents Affecting Soils at or Near the U.S. AEC Rocky Flats Plant. 
Environmental Inventory. Rocky Flats Division Dow Chemical USA. January 
29, 1974.  (EG&G 1601057) 

Status: ❐ Complete.  
 
22. What is Shell-Vitrea (1957 fire Supple. Report)? 
Action: Helen Grogan 

• Shell Vitrea is a straight–chain hydrocarbon mineral oil that is used as a 
lathe coolant when machining plutonium and uranium. 

Status:  ❐ Complete. 
 
24. What are CWS filters? 
Action: Helen Grogan 

• These are Chemical Warfare Service (CWS) filters.  
Status: ❐ Complete. 
  
28. What is meant by "Th strikes" Task 2,3 report p. 125? 
Action: Terrol Winsor 

• This is actually referring to the ChemRisk Task 3/4 Report. ChemRisk 
writes that “Twice during 1964 to 1969, “thorium strikes” removed 
gamma–emitting Th–228 and U–233 metal. The strikes used natural 
thorium (Putzier, 1982)”. The specific reference is Putzier, E. A., The Past 
30 Years at Rocky Flats Plant. November 1982. 



 

  
  
 

 In essence, the material of interest to RFP was U–233. The problem is that U–
233 as produced in the reactor brings U–232 along with the product. U–232 has 
a ‘short’ half-life and has a chain of radioactive daughters. The decay chain 
products have short half-lives and many emit gamma radiation which adds to 
the radiation hazard of working with the desired U–233. The first daughter of 
U–232 is Th–228 (half-life of 1.91 years).   

 The thorium strike breaks the radioactive chain by using natural thorium to 
carry down the unwanted radioactive Th–228. This process lowers the 
radiation level in the U–233 mixture to a minimum until Th–228 grows back 
in. 

Status: ❐ Complete.  
 
Questions Relating to the ’57 Fire and Other Accidents and Incidents 
 
25. In the '57 fire was the last filter between outside atmosphere and the 
ductworks breached? I note Vandegrift Rep., in ref Q26, p60, he states "Outside we 
could see a large cloud of smoke coming from the stack of 71 Bldg. "Also Venable p. 
64 par. 2., p. 66. 
Action: Paul Voillequé 

• Yes. The filters that caught fire and burned after the fire in Room 180 was 
initially extinguished were part of the final filtration system. 

Status: ❐ Complete. 
 
26. In the unclassified version of the Report on '57 fire released 2/24/93, p. 22 the 
weight of two lost pieces of SS material (presumably Pu) has been deleted  - 
though their value is estimated as $120,000. 
Action: Paul Voillequé 

• The weights of bomb components is classified; that is the reason for the 
deletion. The masses are known and are considered in the overall 
accountability of plutonium for the fire. We have examined both the 
classified report of the fire and other documents related to material 
accountability during the cleanup. 

Status: ❐ Complete. 
 
17. At time of '57 fire, there was said to be 43Kg Pu in the room where the fire 
started. How much of this was recovered after the fire? See Q25 ref p.72, some 
amount deleted. Also p. 73, 74, 75. 
Action: Paul Voillequé 

• The answer to this question is also presently classified. It is our hope that 
information like this that is related to the analysis of potential releases 
from the fire will be released by DOE. Discussions between EG&G Rocky 
Flats and DOE-RF classification personnel and DOE-HQ personnel 
regarding such a release are underway. 

Status: ❐ Complete. 



 

  
 

 
27. In ref. of Q25, p. 77, "airborne activity collected during the night was 
dependent upon the radon daughter chain." Where does Ru or Ra daughters 
come from? I do not understand the next sentences. What type of detector 
was used in the analyses reported p-77 by Chapman that would detect Pu, 
which is an alpha emitter only.  Alpha has short range and is difficult to 
detect with portable equipment. Note l. par. Pu detected offsite. 
Action: Paul Voillequé 

• Radon (Rn) is a gaseous element formed by the decay of radium (Ra). The 
principal isotope of interest is 222Rn; it arises from the alpha decay of 
226Ra in the soil, which itself is a result of the decay of uranium. The 
radon diffuses out of the ground into the air. At night, particularly if there 
is a temperature inversion, the concentrations of radon gas can build up 
and can substantially interfere with analyses for airborne plutonium. This 
is a particular problem at Rocky Flats because of the relatively high 
concentrations of natural uranium in the soil. The 222Rn decays to form 
alpha-emitting radioactive isotopes of polonium as well as beta-emitting 
radioisotopes. The alpha particles from 218Po and 214Po are very 
energetic and can be detected more easily than those from plutonium 
when air sample filter is counted. However, they have short half-lives, so 
recounting the filter (after allowing some time for decay of the radon 
daughters) permits a better estimate of the long-lived activity to be made. 
For routine air sampling filters, a decay period of several days is often 
used; however, under emergency conditions shorter decay periods are 
essential. The counts due to plutonium collected on the filter will not 
change as the filter is counted at several times after collection, while the 
counts due to radon daughter activity will continually decrease. 

 
Both scintillation and ionization detectors were used to measure alpha-
emitters in the early days. For the reason you state, the short range of 
alpha particles, the detector cover must be very thin or the counting 
arrangement such that no cover is used. An example of the latter type is 
the gas flow proportional counter. By proper adjustment of the voltage, 
this detector can reliably count alpha emissions in the presence of beta 
and gamma emissions because the alpha energy absorption in the counter 
is so much greater. Thin foils have also been used to cover alpha 
scintillation detectors in laboratory and field instruments. They are 
fragile and subject to damage; pinhole light leaks can interfere with their 
operation. 

 
 I am not certain which type of instrument was used for the environmental 

air sampling filter counting measurements following the fire, but either of 
the types described could have been employed successfully. 

Status: ❐ Complete. 



 

  
  
 

 
14. Could we be furnished with all the measurements of radioactivity in air 
samples at times of '57 and '69 fires? See p.76, 77 of ref. of Q25 below. 
Action: Sue Rope 
Status: ❐  This will be included as part of Task 4 in Phase II. 
 
19. What were the Sr & Cs levels in the soil? Can these be accounted for by 
world wide fallout? Or, are these an indication of criticality at RFP? 
Action: Paul Voillequé 

• I have made some calculations for a hypothetical criticality at the Rocky 
Flats Plant to determine the amount of 137Cs that might be in the 
environment if such an event happened. I considered an event in which 
1.45 x 1019 fissions occurred, which corresponds to an energy release 
equivalent to the explosion of 200 pounds of TNT. An event of this 
magnitude could not go undetected within the plant. Calculations indicate 
that radiation doses from gamma rays alone would have been more than 
100 rads at a distance of 50 feet and considerably higher at closer 
distances. Depending on the circumstances imagined, fatalities could have 
resulted from a criticality of the assumed magnitude. 
The number of fissions specified above would have produced about 0.02 Ci 
of 137Cs with perhaps as much as 1% of that released to the atmosphere. 
For a ground level release and confinement of the plume to a single wind 
direction sector, the NRC Reg. Guide 1.111 methodology predicts a 
deposition of 8 pCi/m2 (or 0.3 Bq/m2) at a distance of 2 km from the 
release point. If all the 137Cs (0.02 Ci) were released, the predicted 
deposition would be about 30 Bq/m2 at that distance. Cumulative global 
fallout 137Cs deposition at 40°N latitude is estimated (UNSCEAR 1993) 
to be about 4500 Bq/m2. Variations of 1% in the average fallout deposition 
among sites would exceed the largest projected deposition of  137Cs from a 
criticality. Such variations are to be expected due to differences in 
precipitation and in contributions from fallout due to specific NTS shots. 
The cumulative 137Cs deposition in the Denver area from the NTS was 
about 400 Bq/m2. 

 The relative amounts of 90Sr produced by a criticality and in the soil 
from fallout are both about 60% of the corresponding values for 137Cs. 
Thus, a specific analysis for that nuclide would have no better chance of 
success for identifying residuals from the hypothetical criticality. 

Status: ❐ Complete. 
 

10. Can the locations of DNA's air sampling stations be furnished? These are 
to indicate foreign bomb tests. Can the records be furnished for the period 
two weeks before and after the dates of the ’57 and ’69 fires? 



 

  
 

Action: Paul Voillequé 
Status: ❐ In progress. Paul has written to William Kemper (1/6/94) detailing 
his efforts to date. 
 
13. What was the subsequent health history of firemen at '57, '69 fires, and of 
RFP employees in the area when the fire commenced? What of employees on 
'65 glove box incident? Were municipal fire fighters summoned on other 
occasions than the '57 and '69 fires? See ref. of Q26 Pringle p.68, 69. 
Action: Terrol Winsor. 

• Based on the events described above, and any relevant information that 
can be identified relating to them, we will attempt to recreate a number of 
exposure scenarios for evaluation. At this stage it is not clear how 
successful such an analysis will be. 

Status: ❐ In progress.  
 
8.  I'd like to know more about the 5/1/81 haystack fire. Was the 
firemen's health subsequently OK? 
Action: Terrol Winsor 
Comment: EIN Newsletter Fall ’93 contains an article on this. 
Status: ❐  In progress.  

 
18. I would like more evaluation of the '65 glove box drain fire and the '64 Pu, 
CCl4 explosion. 
Action: Kathleen Meyer 

• Both accidents occurred in Building 776, involved plutonium and 
carbon tetrachloride, and resulted in personnel contamination and 
extensive contamination inside the buildings. 

• On June 12, an explosion occurred in a drybox containing a degreasing 
operation in Building 776 when a burning  chip can slipped into the  
carbon tetrachloride dip tank below as the operator was attempting to 
remove it(Owen 1964). The injured man left the area, and personnel 
who helped the injured man, security guards and medical personnel  
were not aware immediately that the injury involved contamination. 
Two outside contractors who were onsite at the time left the site before 
being surveyed for contamination. They and their vehicles were 
surveyed after being recalled to the site. In one case, the person’s home 
was surveyed and found to be free of contamination. Onsite, 
contamination was found throughout the first floor of Building 776. No 
contamination was reported  in Building 777 or the office area and 
second floor of Building 776 (Owen 1964). The explosion resulted in an 
extensive release of plutonium to the interior and some to the exterior, 
primarily in soil to the north of that building (Owen & Steward 1974). 
The majority of the affected soil was removed or covered with asphalt. 

  



 

  
  
 

• The 1965 glove box drain flash fire that vented to room air and was 
spread throughout the buildings by the normal ventilation system, 
occurred during a maintenance operation on glove box 752 in Building 
777. The maintenance people were attempting to dislodge an 
obstruction in the coolant line by mechanical force. They were aware 
that plutonium chips could be present in the “leg of the coolant line”, 
and also that carbon tetrachloride had been used in trying to flush out 
the obstruction previously. Sparks had been noticed before the fire 
vented to the room. Evidence suggested that the 30 to 90 second fire 
resulted from contact between the plutonium in the line and the steel 
punch being used to dislodge the obstruction, aided by carbon 
tetrachloride present in the line from a previous flushing. The reaction 
of plutonium and a chlorinated solvent like carbon tetrachloride can be 
quite violent (Hammond et al.  1965). Contamination from the fire was 
spread throughout Building 776 and over approximately 25,000 square 
feet of Building 77. Descriptions of the accident and subsequent cleanup 
are available (Hammond et al. 1965; ChemRisk 1993). Although it was 
reported that more alpha activity was released from the 1965 glove box 
fire (1170 mCi) than from the 1969 fire (856  mCi) (US DOE 1980), only 
a portion of that escaped to the outside. It was estimated, based on air 
samples from the main exhaust ducts from this area taken after 
filtration, that approximately 170 mCi  passed through the final filters 
as a result of this fire. About 10 to 15% of this air was re-circulated to 
the second floor of Building 776, and may have accounted for the air 
contamination on the second floor. For large-scale offsite exposures, 
this fire was not of the same magnitude as the 1957 or 1969 fire. 
However, consideration must be given to situations like the one that 
occurred after this accident where contractors carried contamination 
offsite.  

 
 Although these accidents did result in offsite releases to air, and in the 

case of the 1964 fire, to contamination carried offsite on an individual, 
the release estimates are considerably less than those from the major 
events that we are investigating thoroughly in Phase II. The primary 
focus of these two events is personnel exposure, and will be important 
to consider in the current worker study being conducted by the 
Colorado Department of Health. Contamination control in both events 
was not adequate. In the June 1964 explosion, both onsite personnel 
and outside contractors who were onsite at the time did not realize 
immediately that contamination was involved. For the onsite exposure 
of workers, the 1965 glovebox fire was a major event involving a large 
number of  people. Lack of proper communication resulted in the 
personnel not being aware of the need for respiratory protection until 



 

  
 

as much as ten minutes after the incident (Kittinger and Johnson 
1965). 

 
 For dose reconstruction, these two onsite accidents represent incidents 

that may not be key events in terms of plutonium releases to the 
atmosphere or to surface water. However, we will consider the situation 
in which outside contractors may have carried contamination offsite. 
(Please see our response to Question #13). Furthermore, from the 
perspective of workers, these accidents may have resulted in 
considerable exposures to some personnel. RAC will alert those 
involved in the CDH worker study about major accidents involving 
personnel exposure if we find such information during our document 
reviews. For the Phase II work, RAC will continue to investigate all 
relevant documentation and talk to those who have knowledge about 
incidents that could result in offsite exposures. 
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MEMO 
 
September 26, 1994 
 
From:  John Till 
To:  Distribution 
 
Subj:  Revised HAP Policy on Interviews 
 
 The attached policy on interviews is a revision to the version sent out during the summer.  The 
changes included reflect ideas from attendees who sat with us at lunch the first day of the meeting.  I 
believe we have a good document that gives anyone a chance to convey information and yet remain 
anonymous should they desire.   
 Based on the response we have already encountered to this policy, we believe it is important and 
must be advertised.  As a result, and with some excellent ideas during the luncheon discussion, we plan 
to distribute this policy to workers and former workers through a number of channels. 
 Even though the policy now seems to be in good shape, we continue to consider it a fluid document 
and will revise it as necessary to keep it effective. 
 
 
 



 

  
 



 

  
  
 

HEALTH ADVISORY PANEL POLICY ON INTERVIEWS 
 
Dose reconstruction relies not only on historical records but also on information, either oral or 
written, given to researchers by those who may have firsthand knowledge and/or scientists, workers, 
or members of the public who have researched or obtained information that may be useful in the 
study.  This policy provides guidance on interviews conducted as part of the Dose Reconstruction 
Project for the Rocky Flats Plant. 
 

Health Advisory Panel Policy on Confidentiality of Interviews 
The purpose of this policy is to state specific steps that will be taken by The Health Advisory Panel 
to ensure the confidentiality of individuals who wish to provide information that may be applied in 
the dose reconstruction for the Rocky Flats Plant. 
 
1.  Persons being interviewed will be asked whether or not their names can be cited as the source of 
information being provided.  There are three categories of responses. 
 
(a)  Those persons who do not request to remain anonymous.  These individuals will be asked to 
indicate this option by signing the acknowledgment statement and agreeing to allow their names to 
be associated with the information provided. 
 
(b) Those persons who prefer not to be identified but who understand the potential for other 
researchers to verify or clarify information.  In an effort to keep the identity of the interviewee 
confidential, the individual's name will only be recorded on the acknowledgment statement which 
will be maintained by the Health Advisory Panel.  The interviewee's name will be linked to the 
notes of the interviewer only by time, date, and interviewer's name which will also be recorded on 
the acknowledgment statement. 
 
It must be understood that the Colorado Department of Public Health and Environment cannot 
guarantee the confidentiality of the interviewee because of freedom of information generally 
associated with conducting public research.  However, all reasonable steps will be taken to do so. 
 
(c)  Those persons who wish to remain anonymous .  These individuals will note this option on the 
interview statement form, but will not sign the form.  No record of the individual's name will be 
recorded, only the fact that the interview was conducted and that the interviewee wanted to remain 
anonymous.  Anonymous interviews may be conducted on or off the Rocky Flats Plant Site, at the 
option of the interviewee.  It may be preferable to some individuals to be interviewed by telephone 
and remain anonymous. 



 

  
 

Although individuals may wish to remain anonymous using this option , it is possible that the 
interviewer could be asked to give a name  under oath.  If the name can be recalled, then it would 
become known who the interviewee was.  This event, however, is very unlikely in our opinion.   
 
It must be recognized that information provided by individuals who wish to remain anonymous may 
be of limited value in the study,  For example, if a researcher other than the interviewer wishes to 
verify or clarify data that are provided during an interview, this would not be possible.  On the 
other hand, a person should have the right to anonymity if she or he desires. 

 
 
Health Advisory Panel Policy on Notes Taken During An Interview 

It is crucial that information recorded during an interview be accurate and understandable to both 
the interviewer and the interviewee.  In order to minimize the possibility of misinterpretation of 
information, the following measure will be taken.   
 
Individuals will be given an opportunity to review the interviewer's notes at the end of the interview.  
If information has not been summarized accurately, the interviewee should inform the interviewer at 
that time, and the information will then be corrected.  If the interview contains classified or sensitive 
information and this is recorded in notes, the notes must be reviewed by a classification expert 
before they can be made public.  (See policy on classified information that follows.) 
 
 

Health Advisory Panel Policy on Copying Documents Offered by the Public 
Often in dose reconstruction, members of the public or private researchers have information that is 
useful to the study.  It should be the responsibility of the project staff to make sure these records, 
when offered, are considered for use, that their integrity is protected, and that they are promptly 
returned to the owner. 
 
When documents are offered for use in the study, they will be copied expeditiously and the originals 
will be retained by the owner.  The process of copying, including costs of copying, will be mutually 
agreed upon by the owner of the records and a representative of the study before copies are made.  
Payment for copying is normally the responsibility of the study unless the owner of records wishes 
to provide copies at his or her own expense.  



 

  
  
 

Health Advisory Panel Policy on Sensitive or Classified Information Obtained During Interviews 
Sensitive or classified information must always be protected.  Ordinarily this type of information 
would not be required in dose reconstruction and the interviewer must be careful not to record data 
unless they are applicable to the dose reconstruction study.   
 
1.  Sensitive or classified information can only be collected or divulged by individuals with 
appropriate clearances. 
 
2.  Prior to an interview, the interviewer should caution the interviewee about discussing any 
information that is classified.  Should the interviewee have classified information believed to be 
useful to the study, two options are available for conducting the interview: (1) the interview will be 
conducted on site; or (2) the interviewer will work with the CDPHE and DOE to establish a secure 
location off site where the interview can be undertaken. 
 
3.  Notes resulting from an interview will be reviewed by a classification office of the Department 
of Energy.  Should the interviewee be concerned about information being discussed and possible 
retribution because of this review process, this concern should be noted.  In this case, CDPHE and 
RAC personnel will seek clearance of the information from a classification expert at another DOE 
site.  This arrangement will be worked out prior to the interview. 
 
4.  In situations where notes are considered to contain classified or sensitive material, the notes will 
be shown to the interviewee once clearance has been obtained.  The interviewee will approve the 
cleared notes before they will be used in the study. 
 
 

Health Advisory Panel Policy on Location of Interviews 
1.  The location of interviews may be on site or off site depending on the wish of the interviewee.  If 
conducted off site and at any location other than an approved secure location, no classified 
information will be discussed. 

 
 



 

  
 

ACKNOWLEDGMENT STATEMENT ON HEALTH ADVISORY PANEL INTERVIEW 
POLICY 

 
 This statement indicates the interviewee has read and understands the Health Advisory Panel 
Policy on Interviews for the Rocky Flats Plant Dose Reconstruction Project.  The interviewee is 
requested to read, then select by initialing (option a and b only), and sign the following statement 
(option a and b only) prior to the interview. 
 

SELECT ONE OPTION 
 
(a) My name may be released as the source of the information obtained during this interview. 
      Initials 

      ❑ 
(b) Although I recognize my name may become known due to freedom of information requests, I 
request the Health Advisory Panel not use my name except to verify or clarify information given during 
the interview. 
      Initials 

      ❑ 
 
(c) I wish to remain anonymous. 
      Mark with an "X" 

      ❑ 
 
Interviewee signature and date         
{Note, applies to (a) and (b) only} 
 

Interviewer signature          

Time of interview          

Date of interview          

Location of interview         



 

  
  
 

 



 

  
 

 



 

  
  
 

 

 
 



 

  
 



 

  
  
 

 



 

  
 

 

 



 

  
  
 

 
 
 



 

  
 

 
 



 

  
  
 

 
 



 

  
 

 



 

  
  
 

 

 



 

  
 

 

 

 

 



 

  
  
 

 



 

  
 

 

 

 



 

  
  
 

 



 

  
 

 



 

  
  
 

 

 



 

  
 

 

 



 

  
  
 

 



 

  
 

 

 



 

  
  
 

 

 



 

  
 

 

 

 

 

 


